BACKGROUND: Monoterpenoids are a large group of plant secondary metabolites. Many of these naturally occurring compounds have shown good insecticidal potency on pest insects. Previous studies in this laboratory have indicated that some monoterpenoids have positive modulatory effects on insect GABA receptors. In this study, the key properties of monoterpenoids involved in monoterpenoid binding activity at the housefly GABA receptor were determined by developing quantitative structure-activity relationship (QSAR) models, and the relationship between the toxicities of these monoterpenoids and their GABA receptor binding activities was evaluated.
INTRODUCTION:
1 Monoterpenoids are derived from or structurally related to monoterpenes, which 2 are terpenes containing two isoprene units. Monoterpenoids are mostly found in plant 3 essential oils. These natural products are secondary metabolites in higher-order plants. 4 Unlike primary metabolites of plants, which are necessary in growth, development, 5 and reproduction of plants, monoterpenoids are often involved in plant defense 6 against herbivores and pathogens 1-3 .
7
For hundreds of years, monoterpenoids have been used in the production of food 
15
Although some monoterpenoid insecticides are used commercially, the 16 mechanisms of action of these botanical insecticides have not been fully elucidated.
17
Previous studies on modes of action of some monoterpenoids revealed several values were calculated by using SAS 9.1 to evaluate the fitness of regression. we numbered the carbon connected to an oxygen atom on the ring as carbon 1. (Fig. 2,   6 and Fig. 3 ) (log (TB)). For the nine monoterpenoids which showed significant differences for Table 2 , and a good correlation between them is shown in Fig. 4 . This Table 3 , and a good correlation between them is shown in Fig. 5 . This 6 relationship suggests that as the charge on the carbon atom 6 or the total energy 7 increases, the monoterpenoid's binding efficiency also increases. [ 3 H]-TBOB binding data (log (TB)) were used in these two models.
15
The first set of monoterpenoids, which consisted of those with significant 
DISCUSSION

13
Of the 22 monoterpenoids tested in this study, two subsets of them were selected structures and their GABA receptor binding activities.
5
For both models, the electronic properties of the monoterpenoids were important 6 to the binding of these compounds to the GABA receptor. As the charge on certain is related to the stability of monoterpenoids with p-menthane skeleton.
20
Although some of monoterpenoids showed significant effects on the binding of GABA receptors for these four monoterpenoids yet. .
18
On the other hand, a single monoterpenoid may interact with various targets 19 contributing to the toxicity to insects. For example, carvacrol and pulegone were 20 illustrated to have effects on both octopamine and GABA receptors in insects 17, 19, 20 .
21
In this study, we focused on explaining the interaction between the chemical and 
FIGURE LEGENDS
1 Figure 1 . Structures of 22 monoterpenoids tested in this study. 
